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FOREWORD 
Interest in human settlement systems and policies has been a central part of 
urban-related work at the International Institute for Applied Systems Analysis 
(IIASA) from the outset. From 1975 through 1978 this interest was manifested 
in the work of the Migration and Settlement Task, which was formally concluded 
in November 1978. Since then, attention has turned t o  dissemination of the 
Task's results and to  the conclusion of its comparative study, which, under the 
leadership of Dr. Frans Willekens, is focusing on a comparative quantitative 
assessment of recent migration patterns and spatial population dynamics in all 
of IIASA's 17 National Member Organization countries. 
The comparative analysis of national patterns of interregional migration 
and spatial population growth is being carried out by an international network 
of scholars who are using methodology and computer programs developed at 
IIASA. 
In this report, authors from three Japanese institutions discuss changing 
migration patterns in their country. Emphasizing the current population shifts 
away from metropolitan areas, they analyze recent demographic dynzmics in 
Japan, first with a 15-region and then an 8-region disaggregation of national 
population data. The report ends with a brief survey of major population pol- 
icies that have been adopted in the last 30 years. 
Reports summarizing previous work on migration and settlement at IIASA 
are listed at the end of this report. 
Andrei Rogers 
Chairman 
Human Settlements 
and Services Area 

ACKNOWLEDGMENTS 
The authors are very grateful t o  Dr. Andrei Rogers and Dr. Luis Castro for their 
valuable comments and kind suggestions for this study. We are also deeply obliged 
to  Mrs. Maria Rogers for having taken the trouble of combining our drafts into 
one report. Dr. Yoichi Okazaki, Professor Keisuke Suzuki, and Mr. Tomomi 
Otsuka, members of our research group with whom we have studied jointly, 
have given useful advice, and Professor Sadao Kimijima has kindly helped in 
writing earlier drafts. This report could not have been completed if it had not  
been for the cooperation of these people. 

CONTENTS 
1 INTRODUCTION 
1.1 Economic Growth and Internal Migration 
1.2 Characteristics of Interregional Migration 
1.3 Net Migration in Japan's Three Metropolitan Areas 
1.4 The Mobility Transition in Japan 
2 CURRENT PATTERNS OF SPATIAL POPULATION GROWTH 
2.1 Regional Units and Data 
2.2 Fertility 
2.3 Mortality 
2.4 Migration 
3 MULTIREGIONAL POPULATION ANALYSIS 
3.1 Multiregional Life Table 
3.2 Fertility and Mobility Analysis 
3.3 Multiregional Population Projections 
4 POPULATION POLICY 
5 CONCLUSION 
REFERENCES 
FURTHER READING 
APPENDIXES 
A Observed Population and Numbers of Births, Deaths, and 
Migrants Disaggregated by Age and Region for the Total, 
Male, and Female Populations: 1 970 
B Observed Age-Specific Rates of Mortality, Fertility, and 
Migration for the Total, Male, and Female Populations: 1970 
C Selected Multiregional Life Table Results 
D Multiregional Population Projections for the Total and 
Female Populations: 1980-2030 
E Migration Statistics in Japan 

1 INTRODUCTION 
With roughly 300 people per square kilometer, Japan is the largest country in 
the world exhibiting such a high population density. The difficulty of finding 
enough living space for its population of 1 15 million is intensified by the moun- 
tains that cover most of the country, leaving only 15 percent of the land suitable 
for farming and forcing the people to  dwell in flatland areas. 
Other natural phenomena also influence the distribution of the country's 
population. For example, the island of Kyushu is heavily populated, containing 
12 percent of Japan's inhabitants. The primary reason for its popularity is its 
warm climate, although the pleasant landscape is also an important factor. 
Other than Okinawa (which has been a part of Japan except for the years of 
the United States occupation, 1939- 1972), Kyushu has the mildest weather in 
the country. The west coast of the Tohoku region and the island of Hokkaido, 
however, are not so fortunate. Strong winds from Siberia bring yearly snowfalls 
that keep the ground white the entire winter. 
How have the Japanese distributed themselves spatially within their rela- 
tively confined area? This study begins with a brief history of recent economic 
growth and internal migration in Japan, adopting a 15-region aggregation. It  
then uses 1970 census data, which have been aggregated into 8 regions, t o  analyze 
in greater detail the fertility, mortality, and migration patterns within the 
country. 
For centuries the Japanese people have located in the only flatland areas 
available t o  them. In the past as the number of inhabitants grew, their concen- 
tration increased. As the industrial areas developed, rural-to-urban migration 
flourished. It  was not until 1965 that this traditional pattern began to  evolve 
into a new reverse flow of people away from the principal cities. It is generally 
believed that the final phase of internal migration is population redistribution 
and decentralization (see, for example, Long and Boertlein 1976), and it appears 
that Japan has entered this phase. 
Internal migration and settlement patterns have been the focus of important 
government policies in Japan for many years. Research into the association be- 
tween socioeconomic development and regional population change, however, 
has lagged behind. Consequently, theories of population and development are 
urgent topics of research, both in Japan and internationally. 
1.1 Economic Growth and Internal Migration 
Historically, modernization has been associated with industrialization and 
urbanization. In terms of demographic variables, the basic factor that fosters 
urbanization and industrialization is internal migration. It  has been said that 
modernization cannot be achieved without internal population redistribution; 
therefore, the history of modernization is inscribed in a history of internal mi- 
gration. When studying this phenomenon, particular attention should be given 
to long-term regional patterns of internal migration from rural communities t o  
cities. 
The basic characteristic of modernization in Japan, which began in 1868 
with the Meiji era, has been rural-to-urban migration, though there have been 
substantial differences in the numbers of migrants over the years. This migra- 
tion from the rural communities (where population reproduction rates have 
been high) t o  urban areas (where reproduction rates have been low) alleviates 
the problem of over-population in rural areas and redistributes the regional 
population throughout the country. I t  also supplies the necessary labor force 
needed for industrialization and urbanization, contributes t o  an increase in the 
GNP, and affects living standards. 
Rural-to-urban migration continued during the reconstruction period im- 
mediately following the end of the Second World War, after which it accelerated 
at an unusual rate during the period of high economic growth, commonly called 
the "great movement of population in the Japanese archipelago". The highest 
concentration of this phenomenon was in the two industrial centers (Tokyo- 
Yokohama and Kyoto-Osaka-Kobe, the locations of heavy chemical and man- 
ufacturing industries), thus creating an enormous accumulation of population 
in a relatively narrow area called the Pacific Industrial Belt. 
The primary sector was the main source of labor supply for the rapidly 
developing secondary and tertiary sectors, which were housed in these indus- 
trial centers. The number of employed in primary industries (agriculture, forest- 
ry, etc.) quickly dropped from 17 million t o  11.7 million during the period 
1950-1965. The other major sources of the extensive labor force needed for 
the industrial growth were the more than 6 million overseas civilian military 
repatriots and the many soldiers who were demobilized in Japan after the war, 
An examination of the trends in internal migration based on statistical 
data available for the postwar period reveals the change in migration patterns 
from the classical rural-to-urban flow to  the new urban-to-rural mobility transi- 
tion. This behavior is a result of migrants responding to  new stages of economic 
development within the country. (For a more complete description of popula- 
tion and development in Japan, see Okita et al. 1979.) 
I .  2 Characteristics of Interregional Migration 
The first section of this report uses migration data derived from basic resident 
registers (Bureau of Statistics, 1971, 1974, 1976, 1978). They are collected 
annually and are useful for a general view of migration in Japan. These data are 
different in character and date of collection from the census data used in sec- 
tions 2-4. The register data count moves, the census data report changes in 
place of residence between two points in time. A discussion of the implications 
for modeling of these two alternative ways of obtaining migration data appears 
in Ledent (1 980) and in the final appendix of this report. 
The postwar period of high economic growth in Japan started around 1957. 
Since this year, the number of internal migrants has been increasing, although 
by varying rates. The number of these migrants (from register data), the annual 
increase in this number, and the annual migration rate between 1954 and 1977 
are listed in Table 1. The yearly average of internal migrations was 5.2 million 
during the latter half of the 1950s, from 6.5 t o  7.6 million during the 1960s, 
over 8 million in the 1970s, and 8.5 million in 1973. The migration level peaked 
in 1973, the year of the unprecedented increase in the price of oil. The 8.5 mil- 
lion figure reached in that year decreased to 7.5 million in 1975 and to 7.4 mil- 
lion in 1976 and 1977. 
It is widely believed that the new phase in internal migration in Japan 
started in the 1970s, soon after the peak level was reached. To examine the pat- 
terns of these population flows, we aggregate the 46 prefectures of Japan (ex- 
cluding Okinawa) into 15 regions (Figure 1). Net migrations (in-migrants minus 
out-migrants) between these regions over 5-year periods from 1955 to  1977 are 
shown in Table 2. For the last period, totals for the three years between 1975 
and 1977 have been used. 
Table 2 suggests the following observations. First, the Tokyo (E in Figure 
1) and Osaka (I) metropolitan areas have been high population-absorbing regions 
in the past, drawing almost all of their inhabitants from the other regions. Sec- 
ond, the pattern of internal migration started to  change around 1965; the excess 
of in-migrants over out-migrants in all three of the metropolitan areas of Japan 
(the third being Chukyo (H)) decreased rapidly, and in Osaka (I) a trend toward 
more out-migrants could already be seen. This pattern has been referred to  as 
the "U turn" by Kuroda (1976, 1980). Several nonmetropolitan regions have 
changed from being regions of long-term population outflow t o  regions of pop- 
ulation inflow (for example, North Kanto, North Kyushu, and South Kyushu). 
Still others have experienced drastic reductions in the number of departing 
migrants (for example, North Tohoku, South Tohoku, Hokuriku, Tosan, San'in, 
and Shikoku). Such changes in migration patterns within Japan indicate a new 
trend that shows a decrease of population flow into big cities and an increase of 
TABLE 1 Internal migration trends in Japan. 
Annual rate 
Number of of internal 
migrants (in Percent migration 
Year thousands)' increase (in percent) 
'The number of internal migrants refers to those who migrated between cities, wards, 
towns, and villages from January 1 through December 31. These data are based on the 
registration system and differ from the data used in the subsequent multiregional analysis, 
which are from the 1970 Census. (The number of migrants to and from Okinawa is included 
after 1973.) 
SOURCE: Bureau of Statistics (1978). 
population flow from metropolitan to  nonmetropolitan areas. A large propor- 
tion of the outward mobility from cities is t o  surrounding areas; therefore, the 
definition of what is meant by a metropolitan or nonmetropolitan area becomes 
important in any analysis of urban deconcentration. Many delineations have 
been proposed to  date; a brief look at  one, functional urban regions (FUR), 
will verify the recent migration behavior in Japan. FURS are similar t o  the 
Bureau of Economic Analysis regions delineated by De Graff (Hansen 1975), 
to  the Daily Urban Systems defined by Berry (1973) although these regions 
are not completely exhaustive nationally, and to  the Metropolitan Economic 
Labor Areas introduced in the study of Hall et  al. (1973). 
Regions 
A Hokkaido 
B North Tohoku 
C South Tohoku 
D North Kanto 
E South Kanto 
(Tokyo metropolitan) 
F Hokuriku 
G Tosan 
H Chukyo 
(Chukyo metropolitan) 
I Kyoto-Osaka-Kobe 
(Osaka metropolitan) 
J Kyoto-Osaka-Kobe vicinity 
K San'in 
L Sanyo 
M Shikoku 
N North Kyushu 
0 South Kyushu 
' , -# Sendai 
FIGURE 1 Regions and major cities of Japan. (Okinawa is not included on this map.) 
The FUR is divided into two areas: the functional urban core and the hin- 
terland. The functional urban core is an urban unit that covers the entire urban 
area in and around an administratively defined city where various types of acti- 
vities form a functionally integrated economic and social subsystem. I t  is com- 
posed of a core-city and its commuting field and generally corresponds t o  the 
concept of the metropolitan area (or that of the Standard Metropolitan Statis- 
tical Area adopted by the US Bureau of the Census). The hinterland is the area 
that surrounds and is economically linked to  a functional urban core. The FURS 
together make up the total area of the national territory. They are contiguous 
spatial units and are designated in such a way as to be mutually exclusive and 
collectively exhaustive. A more complete explanation of the divisions and a 
detailed analysis of Japan's FURS may be found in Kawashima (1 982). 
TABLE 2 Internal net migration between regions in postwar Japan (per thou- 
sand).' 
Region 
A Hokkaido 
B North Tohoku 
C South Tohoku 
D North Kanto 
E South Kanto 
F Hokuriku 
G Tosan 
H Chukyo 
I Kyoto-Osaka-Kobe 
J Kyoto-Osaka-Kobe 
vicinity 
K San'in 
L Sanyo 
M Shikoku 
N North Kyushu 
0 South Kyushu 
'+ indicates a gain in population due to migration. 
- indicates a loss in population due to migration. 
SOURCE: Bureau of Statistics (1978). 
Table 3 shows examples of urban decline as opposed t o  continuous 
urban growth, depending on the criteria used for delineating urban areas. 
The cities of Tokyo and Osaka (1 and 4 in Table 3) show an absolute urban 
decline beginning after 1965. On the other hand, if we use functional urban 
cores as spatial units, a continuous growth has occurred for both Tokyo (2) 
and Osaka (9, although the rate of this growth has been declining. Note also 
that the growth rates of the hinterland areas for both Tokyo (3) and Osaka (6) 
have been continuously increasing since 1960. 
The above analysis reinforces the concept of the "U turn" trend in Japan, 
but unfortunately, this trend is not sufficient in itself t o  eliminate the many 
problems that are created by the over-crowding of cities. 
1.3 Net Migration in Japan's Three Metropolitan Areas 
Let us now look at net migration in Japan's three metropolitan areas (Tokyo 
(E), Osaka (I), and Chukyo (H) in Figure l ) ,  where changes in patterns of in- 
ternal migration appear most clearly (Table 4). In 196 1, 1962, and 1963, the 
total excess of in-migrants over out-migrants exceeded the 600 000 mark every 
year. Subsequently, the number of excess in-migrants decreased. In 1973, the 
TABLE 3 Population and growth rate of  core city, functional urban core, and hinterland for the functional urban 
regions of  Tokyo and Osaka. 
Spatial unit 
Growth rate (in percent) 
1960- 1965- 1970- 
1960 1965 1970 1975 1964 1969 1974 
(1) Tokyo special-ward area 8310027 8 893 094 8 840 942 8 642 800 7.02 -0.59 -2.24 
(2) Functional urban core 
of Tokyo FUR 13 388959 15 844 973 18 005 893 19955 814 18.34 13.64 10.83 
(3) Hinterland of Tokyo FUR 1 773 261 1 716658 1 757 307 1 888959 -0.96 2.37 7.49 
(4) Osaka city 3 01 1 563 3 156 222 2 980 487 2 778 975 4.80 -2.48 -6.76 
(5) Functional urban core 
of Osaka FUR 6 855 068 8 298 236 9 521 577 10 374 705 2 1.05 14.74 8.96 
(6) Hinterland of Osaka FUR 218 787 209 063 202 004 203 403 -4.44 -3.38 0.69 
Total population of Japan 94 301 623 99 209 137 104665 171 111933818 5.20 5.50 6.94 
Note: The functional urban core of the Tokyo FUR is composed of 120 administratively defined areas including the Tokyo special-ward area. The Tokyo special- 
ward area consists of  23 wards and corresponds to Tokyo city. The functional urban core of the Osaka FUR is composed of 69  administratively defined areas 
including Osaka city. 
SOURCE: Kawashima (1982). 
TABLE 4 Levels of net migration (in-migrants minus out-migrants, in thou- 
sands) in the three metropolitan areas of J a ~ a n . ~  
Metropolitan Area 
Year Tokyo Osaka Chukyo Total 
' ~ i ~ u r e s  are rounded for the metropolitan areas, and, therefore, the sums of the first three columns do 
not always equal the numbers in the final column. 
SOURCE: Bureau of Statistics (1978). 
year of the oil embargo, net migration fell t o  a low of 1 14 000 and ultimately 
became negative in 1976; internal migration for these areas had reached a deci- 
sive transitional stage. 
The considerable change in the relative contribution of internal migration 
to population increase in the metropolitan areas is another important point. 
The ratio of natural increase to total population growth (natural increase plus 
migration) for the two metropolitan areas of Tokyo and Osaka is shown in 
Table 5. Until 1965, as much as 50 percent of total population growth could be 
attributed to migration in both metropolitan areas. A transition point, however, 
was reached in 1965. After that year and in the 5-year period between 1970 
and 1975, this percentage steadily decreased, reaching a minimum of 3 percent 
TABLE 5 Changes in natural increase and net in-migration (per thousand) in two major metropolitan areas of Japan, 
1 9 5 0 1 9 7 5 .  
Tokyo metropolitan area Osaka metropolitan area 
Population Natural Net in- (C/A)100 Population Natural Net in- (CIA) 100 
Period increase (A) increase (B) migration (C)' (in percent) increase (A) increase (B) migration (C)' (in percent) 
'Net in-migration was calculated by subtracting total natural increase (vital statistics) from total growth of the population for the 5-year periods in the prefectures 
(census data) that make up the metropolitan area. (The prefectures for the Tokyo metropolitan area are Saitarna, Chiba, Tokyo, and Kanagawa, and those for the 
Osaka metropolitan area are Kyoto, Osaka, and Hyogo.) 
SOURCE: Bureau of Statistics (1976), Ministry of Health and Welfare (1976). 
in the Osaka metropolitan area, where 97 percent of the growth was attributable 
t o  natural increase. For the Tokyo metropolitan area, the corresponding per- 
centage during the 1970- 1976 period reached a low of 30  percent. In the Third 
National Comprehensive Development Plan (Land Agency of the Japanese 
Government, 1977, 1979), the government assumes zero net migration for the 
above areas, a reflection of the reversal experienced in recent times of the ratio 
of internal migration to  natural increase described above. 
1.4 The Mobility Transition in Japan 
The statistics shown in the previous pages indicate that there is a new trend in 
Japan's internal migration (see also Kuroda 1977). They suggest that Japanese 
now have different preferences regarding their places of residence than in earlier 
times. Many people have reevaluated the lure of the big cities. Especially at 
the young labor force ages, Japanese have decided that rising housing costs, 
deterioration of living conditions, pollution, and an increased distance to  the 
countryside are making large cities less attractive. This change of attitude, 
coupled with governmental policies, has led to  a counterflow from the metro- 
politan areas. 
The first trend that can be seen in this mobility transition is a redistribu- 
tion of the population. This is clearly shown by: the high growth rate of the 
population in small- and medium-sized cities, the increase of the ratio of small- 
and medium-sized cities t o  the total national population, and the considerable 
drop in the demographic growth rate of the metropolitan cities (with more 
than one million inhabitants) and surrounding areas. 
The second trend, related to  the first, demonstrates a change in the re- 
gions selected by the migrating population. Tables 2 and 4 illustrate this point. 
It is impossible t o  know exactly which regions will be chosen as destinations by 
the migrating population; however, the preference index (Po*, devised by 
Uchino (1976), gives an indication of such a change in trend. An analysis of 
the years between 1955 and 1977 (Uchino 1979) again suggests that migration 
tends t o  be out  of metropolitan areas and into nonmetropolitan areas. 
The flow of out-migrants has increasingly tended t o  be from metropolitan 
areas t o  rural communities. For example, migrants have recently decided to  leave 
the Tokyo metropolitan area and move to  the North Kanto, South Tohoku, 
North Tohoku, and Hokuriku regions, with the strongest preference being to  
*To calculate the preference index, the following equation is used: 
Mod denotes the observed flow of out-migrants 
m denotes the ratio of interregional migration to the national population 
Po denotes the population of the region of departure 
Pd denotes the population of the region of destination 
Z A' denotes the total population 
TABLE 6 The destination preference indexes of migrants from the Tokyo and 
Osaka metropolitan areas. 
Year 
Region 1955 1960 1965 1970 1975 1977 
From E South Kanto (Tokyo 
metropolitan) 
To D North Kanto 235 203 213 24 5 229 2 29 
C South Tohoku 153 126 145 140 175 170 
B North Tohoku 80 79 108 114 161 151 
F Hokuriku 128 9 5 96 87 99 136 
G Tosan 193 155 148 144 153 159 
From 1 Kyoto-Osaka-Kobe 
(Osaka metropolitan) 
To J Kyoto-Osaka-Kobe 
vicinity 
K San'in 
M Shikoku 
0 South Kyushu 
L Sanyo 
N North Kyushu 
-- - - -  
SOURCE: Uchino (1976) for 1955 
469 385 489 522 556 637 
208 196 224 225 25 1 268 
239 186 23 0 22 1 243 245 
138 110 163 158 229 223 
167 148 176 176 182 175 
70 63 104 107 1 44 133 
-1970 and (1979) for 1975-1977. 
the North Kanto region (as can be seen by the index of 200+ on Table 6). The 
PI for South Tohoku, however, increased from 126 in 1960 to 175 in 1975, 
and for North Tohoku it stayed below 100 through 1960, went over the 100 
mark in 1965, and reached 161 in 1975. The index for Hokuriku reached a low 
95 in 1960 and then gradually increased to  136 in 1977. 
Out-migrants from the Osaka metropolitan area generally have chosen its 
vicinity, region J ,  as well as San'in, Shikoku, and South Kyushu as new places 
of residence. The preferred region J has a high PI of over 500 after 1970 and 
as high as 637 by 1977. The San'in region then follows with a low in 1960 of 
196 to  a high of 268. The Shikoku region is a similar case with an index of 186 
in 1960 and 245 in 1977. In the South Kyushu region, the preference index of 
110 in 1960 doubled after 1974. These figures seem to  indicate a migratory 
trend to  surrounding nonmetropolitan regions and a return migration to rural 
areas. 
The preference index also shows a considerable increase in the selective 
migration between adjacent nonmetropolitan regions. For example, migration 
between such regions as North and South Tohoku and San'in and Sanyo is 
becoming more frequent than the selective migration to metropolitan areas 
(Table 7). Until 1960, most of the out-migrants from South Tohoku chose 
South Kanto (the Tokyo metropolitan area) as their destination. After 1965, 
TABLE 7 The destination preference indexes of migrants from the South 
Tohoku, North Tohoku, San'in, and Sanyo regions. 
Year 
~ - - - 
Region 1955 1960 1965 1970 1975 1977 
From C South Tohoku 
To B North Tohoku 170 189 21 1 23 1 333 349 
E South Kanto 418 472 355 278 247 233 
D North Kanto 112 154 123 139 136 140 
A Hokkaido 129 106 70 70 79 80 
From B North Tohoku 
To C South Tohoku 198 249 267 310 381 401 
E South Kanto 217 294 292 289 243 230 
A Hokkaido 267 250 196 135 152 182 
From K San'in 
To L Sanyo 3 80 3 82 498 557 598 608 
I Kyoto-Osaka-Kobe 469 566 49 1 3 89 303 278 
J Kyoto-Osaka-Kobe 
vicinity 104 185 167 147 123 122 
From L Sanyo 
To K San'in 3 16 296 3 23 394 522 551 
M Shikoku 190 155 171 204 219 232 
N North Kyushu 158 136 168 158 220 210 
I Kyoto-Osaka-Kobe 321 354 280 222 190 190 
SOURCE: Uchino (1976) for 1955-1970 and (1979) for 1975-1977. 
however, there was a rapid decrease in the PI t o  one-half the 1960 figure. 
Recently, North Tohoku has become the most popular destination of out- 
migrants from the South Tohoku region, thus replacing the South Kanto region 
in preference by a steadily increasing amount. The same is also true for the rela- 
tionships between the North Tohoku, South Kanto, and South Tohoku regions. 
Most out-migrants from North Tohoku have preferred South Tohoku to  South 
Kanto since 1965. 
As can be seen in Table 7, a noteworthy trend of internal migration in 
Japan since 1965 has been the change from selecting metropolitan areas t o  sel- 
ecting adjacent local, nonmetropolitan areas as destinations. 
The third trend in the mobility transition in Japan is the change in the age 
profile of the migrants. Generally, most migrants are t o  be found in the younger 
age groups. It is impossible, however, to describe fully the changes in age composi- 
tion since information on the age structure of migrants 1s limited t o  census years. 
From census data an examination can be made of population changes 
within age groups in certain prefectures. The most notable finding is that the 
migration of those males who were 20-24 years old in 1965 was predominantly 
out  of the large-city prefectures of Tokyo, Osaka, Kyoto, and Fukuoka by 
1970; in Tokyo and Osaka, this net out-migration was more than 20 per- 
cent. Conversely, in most of the prefectures other than the four mentioned 
above, there was a net in-migration of the same male age group. This clearly 
shows a reverse flow of the younger-aged male population from the large-city 
prefectures t o  the local prefectures (Nishikawa 1973, 1975). The 20-24-year- 
old male population in 1970 in the Tokyo, Osaka, and Chukyo metropolitan 
areas decreased by 1975 (9.3 percent, 7.1 percent, and 0.2 percent, respectively), 
whereas all other regions witnessed an increase of these males, especially Shikoku 
( 17.8 percent) and San'in ( 19.1 percent) (based on unpublished calculations by 
Uchino). Furthermore, males 25-29 years old in 1970 (30-34 years old in 
1975) were less numerous in the three metropolitan areas and increased in all 
other regions (except Hokkaido). This clearly shows that return migration is 
spreading from the 20-24 to the 25-29 age group. 
The fourth mobility transition trend in Japan is reflected in the various 
regional employment opportunities, which are directly related to  migration and 
are important factors in the explanation of internal migration change among 
the younger working ages. The recent drop in the number of males employed 
in the highly urbanized and industrialized regions and the alternative increase 
in the number of males employed in rural, community-type regions, reflect 
the change in the national distribution structure of employment opportunities 
that has accelerated the trend of local distribution away from the traditional 
large cities. 
2 CURRENT PATTERNS OF SPATIAL POPULATION GROWTH 
2.1 Regional Units and Data 
The four recent, interrelated trends in Japan's internal migration, which were 
discussed in the previous section, have all occurred since 1965 and warrant fur- 
ther research. An examination of spatial population growth in the last 10 years 
is one possible path for this research. 
In this report, for convenience the analysis of spatial population growth 
in Japan begins with a consolidation of the 15-region aggregation described in 
the Introduction into the &region aggregation used by the Land Agency of 
the Japanese Government. The eight regions include Hokkaido, Tohoku, Kanto, 
Chubu, Kinki, Chugoku, Shikoku, and Kyushu. Figure 2 illustrates the boun- 
daries of Japan's prefectures (the administrative areas of cities, towns, and vil- 
lages) and shows the eight-region boundaries. 
The base year of 1970 was chosen for this analysis because the census of 
this year had the most recent migration data by age and sex. The data for the 
interprefectural migration are for the period beginning October 1, 1969 and 
ending September 30, 1970 (Bureau of Statistics 1974). They were collected 
Region 
Prefecture 
Hokkaido Kinki Kyushu 
1 Hokkaido 26 Kyoto 40 Fukuoka 
27 Osaka 41 Saga 
Tohoku 28 Hyogo 42 Nagasaki 
2 Aomori 29 Nara 43 Kumamoto 
3 lwate 30 Wakayama 44 Oita 
4 Miyagi 45 Miyazaki 
5 Akita Chugoku 46 Kagoshirna 
6 Yamagata 31 Tottori 47 Okinawa 
7 Fukushima 32 Shimane 
15 Nigata 33 Okayama 
34 Hiroshima 
Kanto 35 Yamaguchi 
8 lbaraki 
9 Tochigi Shikoku 
10 Gunma 36 Tokushima 
11 Saitama 37 Kagawa 
12 Chiba 38 Ehime 
13 Tokyo 39 Kochi 
14 Kanagawa 
19 Yamanashi 
Chubu 
16 Toyama 
17 lshikawa 
18 Fukui 
20 Nagano 
21 Gifu 
22 Shizuoka 
23 Aichi 
24 Mie 
25 Shiga 
FIGURE 2 The 8 regions (j and 47 prefectures (-) of Japan. The Okinawa prefecture 
(600 kilometers south of Kyushu) has been included in the Kyushu region. 
for each of the 47 prefectures and were then aggregated into the regions defined 
above. All migration data are those of the census, which was held on October 1 ,  
1970 (Bureau of Statistics 197 1). They are based on a 20 percent sample and 
are obtained from the census question: If you moved to  your present residence 
within the last year, where did you move from and when? These migration data 
have been used instead of the data from the registration system because they 
are age-specific and origin-destination-specific. 
The birth and death data, however, are derived from the vital statistics 
and refer to the period from January 1 through December 3 1, 1970 (Ministry 
of Health and Welfare 1970, 1976, Bureau of Statistics 197 1, Department of 
Welfare 1972). 
In 1970, the total population of Japan was 104.7 million people. The 
average population in each of the regions was 13 million (Table 8) with Shikoku 
in the southwest having the smallest number of people (4  million), and Kanto 
- the region containing the major cities of Tokyo and Yokohama - having 
the largest number of people (30 million). Of these populations the island 
of Shikoku had the highest mean age (34.2 years), followed by the Chugoko, 
Kyushu, and Tohoku regions. The Kanto region was on the other end of 
the scale, with a mean age of 30.4 years, as were the regions of Hokkaido, 
Kinki, and Chubu. Appendix A gives the observed population characteristics 
for 1970 in 5-year age groups (open-ended after 85 years) for the male, fe- 
male, and total populations, the number of births (by age of mother), the 
number of deaths, and the number of interregional migrations among the 
eight regions. Intraregional migrations are not considered in this study, al- 
though a considerable amount of migration occurs within each of the eight 
regions. 
TABLE 8 Japan's regional total populations and asso- 
ciated mean ages, 1970. 
Total population Mean age of 
Region (in thousands) population 
Hokkaido 
Tohoku 
Kanto 
Chubu 
Kinki 
Chugoku 
Shiko ku 
Kyushu 
Total 104665 3 1.5 
SOURCE: Calculated from Appendix A. 
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2.2 Fertility 
The age-specific fertility rates for each of the eight regions of this study are given 
in Table 9. Kanto and Kinki, the two regions that contain five of the seven 
largest cities in Japan - Tokyo, Yokohama (in the Kanto region) and Kyoto, 
Osaka, and Kobe (in the Kinki region) - had a relatively low fertility rate for 
the 20-24 age group and a higher rate for the 30-34 age group. A compara- 
tively high fertility rate, on the other hand, existed in the Kyushu region in all 
but the first and last age groups. 
As can be seen by the mean age of childbearing in Table 9, babies were 
born to slightly older mothers in the Kanto, Kinki, and Kyushu regions than in 
the other five regions in 1970. Education and housing are the primary reasons 
for the tendency of women in these highly industrialized and urbanized regions 
to have their children later in life. The majority of women who are earning 
educational degrees, postpone their time of childbearing. If, when this time 
comes, they choose to remain in the city where they have earned their degree, 
they are then faced with the problem of finding adequate housing for a family, 
which is obviously more difficult in a densely populated area. The patterns in 
Japan are no different than in the rest of the world in this respect. 
Also found in Table 9 are the gross reproduction rates (GRRs), which are 
the sum of the age-specific fertility rates multiplied by five (the width of the 
age interval). These rates give the average number of children born alive to  par- 
ents who have lived through their childbearing years and at  the same time have 
conformed to the age-specific fertility rates of a given year, in this case 1970. 
The GRRs are close to the replacement level and are relatively uniform through- 
out  the country, being only slightly higher in the Kyushu region. 
The crude birth rates (the number of births per thousand population in a 
given year) also do  not differ significantly across regions. The Kanto region has 
the highest rate of 20.6 babies per thousand, and the Shikoku region has the 
lowest rate of 15.6. Figure 3 gives the distribution of these rates throughout 
the country; the national crude birth rate in 1970 was 18.7. 
2.3 Mortality 
There was also a relative uniformity in the crude death rates (the number of 
deaths per thousand population in a given year) and life expectancies at birth 
among the eight regions of Japan in 1970. The observed mortality rates for 
males, females, and the total population can be found in Appendix B; for quick 
reference a summary is given in Table 10. The most striking aspects of these 
data are the low crude death rates and the high life expectancies. 
In the Kanto region, there were 5.3 female and 6.3 male deaths per thou- 
sand population in 1970. This is not only a low rate for Japan but also an 
exceptionally low rate when compared with the rest of the world. The island of 
Shikoku, on the other hand, has the highest crude death rate: 8.0 for females 
and 10.6 for males. 
FIGURE 3 Japan's crude birth rates (per thousand) for 1970 by region. 
The expectation of life at birth exhibited even less variation across regions 
in 1970. A male born in any region of Japan could expect to live between 68.2 
and 70.1 years and a female could expect to live between 74.1 and 75.4 years. 
2.4 Migration 
The total number of 1970 out-migrants from each region is shown in the ob- 
served population characteristics of Appendix A. The total number of out- 
migrants from the Hokkaido region, for example, was 143 647. (Each person 
who migrated from this island was assumed to  have moved to one of the 
other seven regions of Japan.) The region most frequently chosen by the out- 
migrants of Hokkaido was Kanto, and the region least frequently chosen was 
Shikoku. Table 11 shows that most migrants move into the Kanto and Kinki 
TABLE 10 Japan's regional crude death rates and life expectancies for males 
and females, 1970. 
Crude death rates (per 
thousand) Expectations of life at  birth 
Region Males Females Males Females 
Hokkaido 7.1 5.2 69.1 74.4 
Tohoku 8.6 6.8 68.2 74.1 
Kanto 6.3 5.3 69.9 75.0 
Chubu 7.7 6.4 70.0 74.9 
Kinki 6.7 5.6 70.1 75.0 
Chugoku 9.4 7.3 69.5 75.4 
Shikoku 10.6 8.0 68.5 74.6 
Ky ushu 9.1 7.0 68.5 74.6 
SOURCE: The crude death rates are found in Appendix B. The life expectancies were calculated with the 
single-region life table using the above death rates. 
regions from all regions with the exception of the out-migrants from Kanto 
who prefer the neighboring region of Chubu to Kinki. The island of Shikoku 
receives the least number of in-migrants, followed by Hokkaido and Tohoku. 
The crude and the age-specific out-migration rates and the mean age of 
the out-migration schedule, given in Appendix B, are defined in the same way 
as the comparable rates for births and deaths. Let us turn first to  the crude 
out-migration rates for the male, female, and total populations of Japan in 
1970 (Table 12). A noticeable variation exists in these rates among the eight 
regions. In the two highly industrialized and urbanized regions (Kanto and 
Kinki) and in the adjacent Chubu region, a relatively low out-migration rate 
occurred in 1970. Roughly 12 people out  of every one thousand migrated out  
of Kanto as compared with the 35 people per thousand who migrated out  of 
Kyushu. During 1970, in fact, all other regions in Japan had a much higher 
out-migration rate than did these three central regions. As explained in the 
introductory section of this report, however, Japan is recently experiencing 
a "U turn" trend, and an analysis using 1980 census data would probably show 
more out-migration from these three urbanized regions. 
Table 12 also gives the crude out-migration rates for males and females. 
Census results show that of every thousand females who lived in the Kanto re- 
gion in 1969, only 9 were found to have moved out of this region by October 
1, 1970, whereas almost 3 0  per thousand migrated out  of the Kyushu region. 
Of every thousand males living in Kyushu, 41.6 moved out. 
Age-specific out-migration rates across all eight regions of Japan are given 
in Appendix B. Here, however, we will briefly note only the mean age of those 
people who migrated in 1970. Figure 4 shows clearly that the oldest migrants 
tend to come from the two central regions of Kanto (34 years) and Kinki (32 
TABLE 1 1  Number of Japanese migrating out of a region and the number of these out-migrants received by each of 
the remaining seven regions, 1970. 
Regions receiving migrants and number of migrants received 
Region receiving Number of Region receiving Number of 
Region of Total out- the most migrants migrants the least migrants migrants 
origin migration from region of origin received from region of origin received 
Hokkaido 
Tohoku 
Kanto 
Chubu 
Kinki 
Chugo ku 
Shikoku 
Kyushu 
Kanto 
Kanto 
Chubu 
Kanto 
Kanto 
Kinki 
Kinki 
Kinki 
Shikoku 
Shikoku 
Shikoku 
Shikoku 
Hokkaido 
Hokkaido 
Tohoku 
Tohoku 
SOURCE: Appendix A. 
TABLE 12 Japan's regional crude out-migration rates for 
the male, female, and total populations, 1970. 
Crude out-migration rates (per thousand) 
-- - 
Region Male Female Total 
Hokkaido 32.6 23.0 27.7 
Tohoku 35.2 25.0 29.9 
Kanto 14.1 9.3 11.7 
Chubu 19.6 14.1 16.8 
Kin ki 19.8 14.0 16.9 
Chugoku 29.7 21.7 25.5 
Shikoku 37.9 26.7 32.0 
Kyushu 4 1.6 29.9 35.4 
- - - 
SOURCE: Appendix B .  
years) and from the northern island of Hokkaido (33 years). The mean ages of 
out-migrants from the remaining eight regions all range between 27.8 and 29.5 
years of age. 
3 MULTIREGIONAL POPULATION ANALYSIS 
Until recently, single-region life table models and single-region stable popula- 
tion projection models have played a principal role in population analysis. In 
the past decade, however, these models have been extended t o  include many 
regions, and a methodology for multiregional population analysis has been 
developed, which uses data on migration as well as data on births and deaths 
(Rogers 1975). In this section we will interpret the results produced by com- 
puter programs developed at IIASA (Willekens and Rogers 1978) for Japan, 
and compare them with the results produced by single-region population mo- 
dels using the 1970 base year and the eight-region aggregation. 
3.1 Multiregional Life Table 
To examine the impact of interregional migration in a multiregional popula- 
tion system, we begin with hypothetical groups of individuals born at the same 
moment and in a number of regions. These birth cohorts, representing 100 000 
people in each region, say, and statistics describing their life history are at the 
center of the computations generating a multiregional life table. The data for 
the computations include age-specific mortality and origin-destination-specific 
migration schedules for each region during the base period. The output yields 
such statistics as the proportion of each cohort that is expected to  survive t o  a 
specific age, the number of years expected to  be lived in the various regions, 
and the life expectancy by region of birth and region of residence. 
FIGURE 4 Japan's mean age of out-migrants for 1970 by region. 
A full explanation of the methodology and computer programs used can be 
found in Rogers ( 1968, 1975) and Willekens and Rogers ( 1978) and will, there- 
fore, not be discussed here. Instead we will turn t o  the results of our analysis. 
Appendix C gives the expectation of life at birth by region and sex. For  
easy reference Table 13 summarizes these multiregional results for Japanese 
males aged 0 ,  20, and 65. According to  this table, a male born in Hokkaido may 
expect to  live 69.5 years. Out of these, he is expected to live 27.1 years in 
Hokkaido, 3.5 in Tohoku, 23.7 in Kanto, etc. When this Hokkaido-born male 
reaches the age of 20, he may expect to  live another 5 1.6 years: 1 1.6 in Hokkaido, 
3.3 in Tohoku, and 22.4 in Kanto. It  is clear that in Japan the average number 
of years a person may expect t o  live in his place of birth is larger than the average 
number of years he may expect t o  live in any other region, especially if he is 
born in the Kanto or  Kinki region. 
TABLE 13 Expectations of life by age and region of birth for Japanese males. 
Region of residence Region of 
birth Age Total Hokkaido Tohoku Kanto Chubu Kinki Chugoku Shikoku Kyushu 
Hokkaido 0 69.5 27.1 3.5 23.7 7 .O 4.9 1.3 0.5 1.6 
20 51.6 11.6 3.3 22.4 6.6 4.8 1.2 0.4 1.4 
65 12.7 1.9 0.9 5.6 1.9 1.4 0.4 0.1 0.4 
Tohoku 0 69.3 2.2 27.6 27.0 6.1 3.8 1.1 0.4 1.1 
20 5 1.5 2.1 11.2 25.9 5.9 3.8 1.1 0.4 1.1 
6 5 12.6 0.6 1.9 6.3 1.8 1.2 0.4 0.1 0.3 
Kanto 0 69.8 1.3 3.7 50.0 6.1 5 .O 1.5 0.5 1.6 
20 5 1.7 1.2 3.5 33.1 5.8 4.8 1.4 0.5 1.4 
6 5 12.7 0.3 1 .O 7.2 1.8 1.4 0.4 0.2 0.4 
Chubu 0 69.8 0.9 2.2 16.2 39.2 7.6 1.5 0.6 1.5 
20 5 1.8 0.9 2.2 15.5 22.6 7.3 1.5 0.5 1.4 
6 5 12.7 0.2 0.7 4.0 4.9 1.9 0.4 0.2 0.4 
Kinki 0 69.9 0.7 1.5 12.5 7.5 41 .O 3.1 1.3 2.3 
2 0 5 1.8 0.6 1.5 11.9 7 .O 24.7 2.8 1.1 2.0 
6 5 12.7 0.2 0.5 3.2 2.1 5.1 0.8 0.3 0.5 
Chugoku 0 69.6 0.7 1.7 14.8 6.7 13.5 28.0 1.5 2.7 
20 51.7 0.7 1.7 14.3 6.5 12.7 12.1 1.3 2.4 
6 5 12.8 0.2 0.5 3.7 1.9 3.1 2.4 0.3 0.6 
Shikoku 0 69.3 0.7 1.6 13.9 7.3 17.1 4.1 22.8 2 .O 
20 51.6 0.7 1.6 13.7 7.1 16.0 3.7 7.0 1.8 
6 5 12.7 0.2 0.5 3.5 2.1 3.8 1 .O 1.2 0.5 
Kyushu 0 69.4 0.9 1.9 17.8 8.9 12.9 3.3 0.8 23.1 
N w 20 51.6 0.8 1.9 17.1 8.5 12.1 3 .O 0.8 7.5 
65 12.7 0.2 0.6 4.3 2.4 3 .O 0.8 0.2 1.2 
SOURCE: Appendix C. 
TABLE 14 Regional expectations of life at birth and migration levels for the total population of Japan, 1970. 
Region of birth Region of 
residence Hokkaido Tohoku Kanto Chubu Kinki Chugoku Shikoku Kyushu 
a. Expectation of life (years) 
Hokkaido 30.2937 1.9696 
Tohoku 3.3338 29.7494 
Kanto 23.1294 27.8701 
Chubu 7.2980 6.223 1 
Kinki 4.7495 3.5919 
Chugoku 1.1 323 0.9816 
Shikoku 0.4699 0.3795 
Kyushu 1.6856 1.1854 
Total 72.0922 71.9506 72.3495 72.3235 
b. Migration level (proportional allocation of  life expectancy) 
Hokkaido 0.420208 0.027374 0.015910 
Tohoku 0.046244 0.413470 0.048146 
Kanto 0.320831 0.387350 0.734431 
Chubu 0.101231 0.086492 0.082239 
Kinki 0.065881 0.049921 0.067658 
Chugoku 0.01 5706 0.013642 0.02021 9 
Shikoku 0.0065 19 0.005275 0.007486 
Kyushu 0.023380 0.016475 0.023910 
Total 1 .OOOOOO 1 .OOOOOO 1 .OOOOOO 1 .OOOOOO 
The situation changes, however, as the person grows older. The average num- 
ber of years a 20-year-old male born in Hokkaido may expect t o  live in his re- 
gion of birth is now 1 1.6 instead of 27.1, whereas the average number of years 
he may expect t o  live in Kanto is 22.4 instead of 23.7 (Table 13). 
The expectation of life indices in the multiregional life table also include 
an indication of the migration levels between individual regions. The migration 
level, or the proportional regional allocation of a life expectancy, is the fraction 
of an individual's lifetime that is spent in each region. Table 14 shows the life 
expectancies at birth in part a and the migration levels in part b. The table is 
analogous to  Table 13, the difference being that we are now dealing with the 
total population of Japan. (Expectations of life at birth and migration levels for 
females are given in Appendix C.) 
Is this multiregional analysis similar to a single-region life table analysis? 
Table 15 compares results of these two life tables. The life expectancies obtained 
from a multiregional life table model show less variation than those obtained 
from a conventional single-region model. Other reports of this migration and 
settlement comparative study (e.g., Rees 1979) have noted that multiregional 
measures are regressions of the single-region measures toward the national 
mean. This is a consequence of the assumption that the mortality behavior of 
members of a cohort is determined by the region of residence. An implication 
of this is that the life expectancy of a person born in a low-mortality region 
decreases if he or she moves to  a high-mortality region. The regression toward 
the mean is a peculiarity of any complex system that is composed of interacting 
subsystems in which their particular characteristics are imposed upon their 
members. 
Figures 5 and 6 give the probabilities that a male or  female child, born in 
a particular region, can be expected to  be living in the region of birth at ages 
20 and 6 5  - the labor force years. For example, the probability of a male born 
TABLE 15 Male and female expectations of life at birth according to  multire- 
gional and single-region life tables, 1970. 
Male Female 
Multiregional Single-region Multiregional Single-region 
Region life table life table life table life table 
Hokkaido 
Tohoku 
Kanto 
Chubu 
Kinki 
Chugoku 
Shikoku 
Kyushu 
FIGURE 5 Probabilities of Japanese males surviving at exact age 20 (top probability) and 
65 (bottom probability) in the region of birth. 
in the Kanto region and living in that region at age 20 is 0.83; at age 65 it is 0.42. 
In the Kyushu region, on the other hand, the probability of a male born in the 
region and living there at age 20 is only 0.4 1, less than half of the Kanto region. 
At age 65 the probability is a very low 0.07. 
The distribution of the probabilities of  surviving in the region of birth for 
females is similar to that of males. The actual numbers, however, are higher for 
females, thus indicating a tendency of  females to reside in their place of birth 
longer than males. This is generally due to the higher death and out-migration 
rates of males. 
These two figures are a good indication of spatial mobility patterns in 
Japan in 1970, even though deaths are included in the probabilities. Based on 
the 1970 data the three most industrialized regions of Kanto, Kinki, and Chubu 
FIGURE 6 Probabilities of Japanese females surviving at exact age 20 (top probability) 
and 65 (bottom probability) in the region of birth. 
can be expected to  maintain between 65 000 and 83 000 20-year-old males of 
every 100 000 born in the region, whereas all other regions are expected t o  lose 
at least half of their potential male labor force. This discrepancy is quite large, 
especially in a country with such a high population density; it is not surprising 
that the present migration trends are away from the urban areas and toward 
the less populated areas. 
3.2 Fertility and Mobility Analysis 
The net reproduction rate (NRR) in the multiregional analysis is analogous t o  
its single-region counterpart. It  gives the average number of babies born t o  an 
individual during a lifetime of exposure t o  the age-specific fertility and mortality 
rates observed during a particular year. It also includes the impact of migration 
on fertility, which is not incorporated in the single-region life table. For these 
calculations it is assumed that the parent adopts the fertility and mortality 
rates of the region of residence. 
Table 16 shows the results of the multiregional NRRs by region of birth 
for Japanese females born in 1970. (Appendix C gives the NRRs for the total 
population as well.) The first part of Table 16 gives the expected number of 
daughters born in each region by the mother's region of birth. For example, 
every 100 women born in Hokkaido can expect to give birth t o  43 daughters 
in Hokkaido, 3 in Tohoku, and 32 in Kanto. The total in this case represents 
the total number of daughters expected to  be born to a woman whose region of 
origin is Hokkaido. The diagonal gives the number of daughters born in the 
mother's region of birth. The values for the Kanto (0.78), Chubu (0.61), and 
Kinki (0.66) regions are considerably higher than those for the rest of Japan. 
The net reproduction allocations are found in part b of Table 16. The pro- 
portion of daughters born in Hokkaido to  a mother born in the same region is 
43.5 percent and the proportion of daughters born in Kyushu to  this same 
woman is 1.9 percent. A comparison of the percentages in this table indicates 
that the largest proportion of all daughters born outside the mother's region 
of birth can be found in the Kanto region, followed by the Chubu region. 
The mean ages of childbearing for females are given in Table 17. Among 
Hokkaido-born women who are living in Tohoku, this mean age is 28.06 years. 
All mothers who remain in their place of birth are younger than those who 
have out-migrated except for mothers born in Kanto, according to  this table. 
The mean age of childbearing for Kanto-born mothers who remain in Kanto 
is 28.15 years. 
Based on 1970 census data and a multiregional stationary population, it 
is possible to calculate the number of out-migrations an individual is expected 
to make during his lifetime. This rate is called the net migraproduction rate 
(NMR). The total in Table 18 (part a) shows the total number of out-migrations 
an individual born in each region is expected to make. As can be seen, a person 
born in Kanto is less mobile (0.8 1) than one born in any other region, followed 
by the Chubu ( 1.00) and Kinki (1.02) regions. Those regions that seem to have 
the most outward mobility are the Kyushu (1.47), Shikoku (1.47), and Chugoku 
( 1.34) regions. 
The net migraproduction rates are given as percentages in Table 18 (part b). 
Of the total number of moves a Hokkaido-born person is expected to make 
during his lifetime, for example, 62.4 percent are from Hokkaido, 16.2 percent 
from Kanto, and 3.2 percent from Kyushu. 
3.3 Multiregional Population Projections 
Another important contribution of the multiregional model is that it can be 
used t o  make population projections. Projections, however, should not be 
TABLE 16 Multiregional net reproduction rates for the eight regions of Japan, females, 1970. 
Region of birth of mother Region of birth 
of daughter Hokkaido Tohoku Kanto Chubu Kinki Chugoku Shikoku Kyushu 
a. Net reproduction rate 
Hokkaido 0.429428 
Tohoku 0.03 1994 
Kanto 0.3 18337 
Chubu 0.106547 
Kinki 0.056192 
Chugoku 0.008620 
Shlkoku 0.004242 
Kyushu 0.018708 
Total 0.964068 
b. Net reproduction allocations (proportional distribution) 
Ho kkaido 0.435060 0.020895 0.010967 
Tohoku 0.033187 0.349660 0.033933 
Kanto 0.330202 0.479379 0.791 172 
Chubu 0.1 10518 0.089143 0.065931 
Kinki 0.058286 0.037997 0.056928 
Chugoku 0.008941 0.007102 0.01 3686 
Shikoku 0.004400 0.003022 0.005239 
Kyushu 0.019405 0.012802 0.022144 
Total 1 .oooooo 1 .oooooo 1 .oooooo 
SOURCE: Appendix C. 
h) 
\D 
TABLE 17 Mean ages of childbearing by region of birth and residence of mother, Japan, 1970. 
Region of birth Region of birth of mother 
of daughter Hokkaido Tohoku Kanto Chubu Kinki Chugoku Shikoku Kyushu 
Ho kkaid o 
Tohoku 
Kan to 
Chubu 
Kinki 
Chugoku 
Shikoku 
Ky ushu 
Total 
TABLE 18 Net migraproduction rates for the eight regions of Japan, total population, 1970. 
Region of birth Region of 
out-migration Hokkaido Tohoku Kanto Chubu Kinki Chugoku Shikoku Kyushu 
a. Net migraproduction rates 
Hokkaido 0.80571 1 
Tohoku 0.069696 
Kan t o 0.2091 78 
Chubu 0.085438 
Kinki 0.05441 1 
Chugoku 0.016033 
Shikoku 0.008909 
Kyushu 0.04 1 265 
Total 1.290642 
b. Net migraproduction 
Hokkaido 
Tohoku 
Kanto 
Chubu 
Kinki 
Chugoku 
Shikoku 
Kyushu 
allocations / 
0.624271 
0.054001 
0.162073 
0.066198 
0.0421 58 
0.012422 
0.006903 
0.031973 
3portional distributions) 
0.030104 0.027612 
0.654993 0.084755 
0.199604 0.647771 
0.052618 0.078142 
0.029293 0.068522 
0.009809 0.028255 
0.004846 0.013060 
0.018733 0.051883 
Total 
confused with forecasting. Projections reflect the future impact of current pat- 
terns of fertility, mortality, and migration; forecasting reflects the effects of 
possible future events on these demographic components. Appendix D gives the 
results of the age-specific multiregional population projections for 1980, 2000, 
and 2030 for the total population of Japan and for its female population, based 
on 1970 data. 
Table 19 shows male, female, and total projected populations by 5-year 
intervals for Japan as a whole. (The male population figures can be derived by 
subtracting those of the females from those of the total population.) According 
to  the table, the total population will increase about 24 percent by the year 
2000 and about 28 percent by 2030. 
Table 20 gives the percentage distributions of the population over the eight 
regions for 1970 and those projected for the years 2000 and 2030. The share of 
the population in the Kanto region is expected t o  increase considerably by 2030 
followed by the Kinki and Chubu regions. All other regions are expected to  
decrease in population. It must be remembered that these projections are based 
on 1970 migration data and that 1965 was the beginning of the "U turn" trend 
in Japan. It would be interesting t o  run the projections again with 1980 data 
to  see if the migration from the metropolitan areas affects these results or if 
the regions are so large that the migration t o  the suburbs is not registered in 
the analysis. 
The information in Appendix D allows us to  compare the ages of the pro- 
jected population. As in many countries, the population of Japan is aging and 
the ratio of the dependent population is increasing. Between 1970 and 2030 
TABLE 19 Projected male, female, and total 
populations (in thousands) for Japan to  the year 
2030 based on 1970 data. 
Year Male Female Total 
SOURCE: Appendix D and calculations based on Appendix A. 
TABLE 20 Japan's regional shares of male, female, and total populations (in percent) for 1970 and projected for 2000 
and 2030. 
Region 
Year Population Hokkaido Tohoku Kanto Chubu Kinki Chugoku Shikoku Kyushu Total 
1970 Male 
Female 
Total 
2000 Male 
Female 
Total 
2030 Male 
Female 
Total 
SOURCE: Appendix D. 
(Tables 2 1-23) the 0- 14 age group in Japan is projected to  decrease from 24.0 
to 20.4 percent, whereas the 65 and over age group will increase from 7.1 to  
14.8 percent. The ratio of the dependent population, then, will have increased 
from 45.1 percent to 54.2 percent. 
In all projections, the three most industrialized regions have the lowest 
percent of dependent population. The 0- 14 age group rises from a comparatively 
low percent of the population in 1970 to a high percent in 2030, whereas that 
of the oldest age group remains comparatively small in the Kanto, Chubu, and 
Kinki regions. This is a reflection of the large inflow of the labor force popula- 
tion, high fertility rates, and low mortality rates. 
Finally, the mean age of the population is projected to increase from 3 1.5 
in 1970 to 38.1 in 2030 with the Kanto, Kinki, and Chubu regions having the 
youngest mean ages of 36.9 to  38.7 years. 
4 POPULATION POLICY 
Although the above multiregional projections show a considerable population 
increase in the three metropolitan regions of Japan, a more detailed disaggregated 
analysis using recent data would show a decline in urban concentration. Some 
migration away from the urban core has occurred because of the reaction of 
the city's inhabitants to overcrowding, and some has been a direct result of 
the efforts of national policy makers to  alleviate the problems that arise when a 
population becomes highly concentrated. The Japanese government recognized 
the importance of population redistribution at a fairly early stage and for many 
years has taken steps to encourage such deconcentration within the country. 
Four major regional development planning phases have evolved from these 
governmental policies since World War I1 (Fukutake 1965). 
The first phase of regional planning (1950-1955) was oriented toward 
the development of resources and economic growth. Two major policies were 
initiated in 1950: the General National Land Development Act and the Hokkaido 
Development Act. The former focused on economic growth such as the devel- 
opment of agriculture, forestry management, and areas having industrial growth 
potential. The latter aimed at the development of the Hokkaido prefecture 
and encouraged migration to  the island. 
The period of 1956-1 96 1 marked the second phase of regional planning 
in Japan. The predominant aim during these years was the development of less- 
developed regions. The Tohoku Development Act of 1957, the Kyushu Regional 
Development Act of 1959, and the Hokkaido Regional Development Act of 
1960, for example, were established to  bring economic growth and labor force 
migrants to  these less-developed areas. Simultaneously, the National Capital 
Metropolitan Region Act of 1956 was established for the purpose of providing 
a more efficient use of land in the Tokyo metropolitan area. The Ten-Year 
Doubling Plan of 1960, on the other hand, sought to rearrange the spatial dis- 
tribution of industrial firms to promote increased productivity. 
TABLE 2 1 Japan's total population, age composition, ratio of dependent population, and mean age of population by 
region, 1970. 
Number (in thousands) and percent of population in three age groups Ratio of 
Total 
. . - -  - 
dependent 0-14 years 15-64 years 65+ years population Mean 
. . 
Region (in thousands) Number Percent Number Percent Number Percent (in percent) age 
Hokkaido 
Tohoku 
Kanto 
Chubu 
Kin ki 
Chugoku 
Shikoku 
Kyushu 
Total 104 665 25 153 24.0 72 119 68.9 7 393 7.1 45.1 31.5 
SOURCE: Appendix A 
TABLE 22 Japan's projected total population, age composition, ratio of dependent population, and mean age of popu- 
lation by region, 2000. 
Total 
Number (in thousands) and percent of population in three age groups Ratio of 
dependent 0- 14 years 15-64 years 65+ years population Mean 
- - 
Region (in thousands) Number Percent Number Percent Number Percent (in percent) age 
Ho kkaido 
Tohoku 
Kanto 
Chubu 
Kinki 
Chugoku 
Shikoku 
Kyushu 
Total 
SOURCE: Appendix D. 
TABLE 23 Japan's projected total population, age composition, ratio of dependent population, and mean age of popu- 
lation by region, 2030. 
Number (in thousands) and percent of population in three age groups Ratio of 
Region 
Ho kkaido 
Tohoku 
Kanto 
Chubu 
Kinki 
Chugoku 
Shikoku 
Kyushu 
Total 
(in thousands) 
3421 
7 273 
58 128 
23 638 
27 067 
6 109 
2 254 
6017 
. . - -  . 
dependent 0-14 years 1 5-64 years 65+ years population Mean 
Number Percent Number 
2 173 
4 596 
38 409 
15 155 
17 689 
3 814 
1 386 
3 635 
Percent Number 
602 
1 306 
7 689 
3 694 
3 857 
1119 
432 
1 093 
Percent 
. . 
(in percent) 
57.4 
58.3 
51.3 
56.0 
53 .O 
60.2 
62.7 
65.5 
Total 133 908 27 260 20.4 86 858 64.9 19 791 14.8 54.2 38.1 
SOURCE: Appendix D. 
The third phase took place between 1962 and 1976. This era began with 
the Comprehensive National Development Plan, which had as its main goal the 
alleviation of urban overcrowding by reducing interregional economic dispari- 
ties and encouraging the efficient spatial allocation of capital investments. In 
1969 the New Comprehensive National Development Plan was formed, empha- 
sizing the dispersion of industrial development t o  developing regions. 
The most recent planning phase was highlighted by the Third Comprehen- 
sive National Development Plan of 1977, which was the first postwar regional 
development plan for Japan that included the improvement of living environ- 
ments, and which had the most notable effect on population distribution. It  
was established with the idea of systematically developing "human habitation 
zones", which would allow "harmony between people and nature, . . . with a 
basic understanding that the national land resource is limited" (Land Agency 
of the Japanese Government 1977, p. 4). 
Many important concepts were set forth in the Third Comprehensive 
National Development Plan (hereafter referred t o  as the Plan), all of which 
were based on the prime concern of improving the living conditions of the 
people. These concepts were carried out by implementing four basic policies, 
which dealt with manufacturing industries, agrizulture and fishery industries, 
housing, and transport. 
The Plan sought t o  restrain industrial development in the Tokyo and Osaka 
areas and to  promote the establishment of manufacturing industries in the 
Hokkaido, Tohoku, and Kyushu regions. Special efforts were made to  attract 
industries to local cities in these areas, thus encouraging people, especially those 
in the younger labor force ages, t o  remain in these regions rather than move 
away because of poor employment opportunities, as they had done in the past. 
The Plan's second policy was directed at the agriculture and fishery indus- 
tries. Efforts were made t o  develop systematically and improve agricultural 
land and to use this land more efficiently. A regional division was established 
allocating specific crops to areas where the production of the crop was greatest 
due to land and climatic conditions. The Plan also promoted the implementation 
of more efficient utilization of national forests, the development of small-scale 
agricultural lands, and the development and improvement of coastal fishing 
grounds, fishing ports, and offshore fishing activities. 
Housing was a third concern of the Japanese government. Although housing 
conditions have improved in the last 20 years, low quality housing conditions 
and an insufficient supply of dwelling units still are significant problems. The 
Plan anticipated that by 1985 17 million additional dwelling units would be 
required and by 1990 this number would rise t o  25 million. The basic strategies 
for improving housing conditions focused on an increase in publicly provided 
housing for low-income families, financing for houses bought by the middle- 
income group, and high quality rental homes for transients. 
The fourth major policy of the Plan dealt with transportation. In the past, 
the transportation system centered around the Tokyo area. In order t o  include 
all of Japan, a new, nationwide network of railways and roads was needed. Since 
1977, expressways have been constructed throughout the main island and, with 
the growth of marine transportation, they are now connected with the main 
seaports of the smaller islands of Japan. It  was also planned to  have both the 
Tohoku and Joetsu Shinkansen railway lines completed by 1985, thus facilitating 
the construction of the 7000 kilometer, high speed Shinkansen network approved 
by the National Shinkansen Railway Development Act. 
With these four major policies, the Plan has been and will continue to be 
influential in controlling population growth in the urban centers and encouraging 
people to  locate outside of the three major metropolitan areas, thereby improving 
the quality of the "human habitation zones". 
5 CONCLUSION 
A government needs a comprehensive demographic analysis in order t o  adopt 
informed population policies. As the quality of this analysis improves, so might 
the quality of the policies and their effectiveness. Until recently, single-region 
life tables and population projections, which focus on fertility and mortality, 
have played a principal role in demographic studies. It is now possible t o  extend 
these models to include the interactions of many regions and the migration that 
occurs between them. 
Migration has played a leading role in the modernization of postwar Japan. 
Between 1950 and 1970, people in search of better employment migrated to  
the areas where new opportunities were available. In just 20 years, the popula- 
tion became highly concentrated in three large metropolitan areas. The old, 
rural ways were lost, and new standards of education and living conditions 
were adopted, causing the average age of marriage to rise and fertility to de- 
cline. Improved medical facilities also brought a decline in death rates. Because 
of the rapidity with which this demographic transition took place and because 
of the isolated nature of the island, Japan is an especially interesting example 
for demographic studies, particularly for developing countries. 
On the other hand, Japan must look at the experience of other developed 
nations for the consequences that can be expected from the rapid demographic 
transition that has taken place within the country. As the population ages, a 
larger proportion of the people become dependent on a decreasing labor force. 
This labor force is then led to  redirect its services from industry t o  the care of 
the aged, thus slowing down industrial development. At the same time, the labor 
force becomes more senior, therefore commanding increased wages, and some 
of the investment that previously went into raising and educating children is 
reoriented toward the elderly. The overall result of this aging process may be a 
dampening of the pace of economic growth. 
Throughout Japan's recent history of massive in t~ rna l  migration and 
rapid economic growth, governmental policies have played a leading role in en- 
couraging development. T o  continue this important function, advanced methods 
of demographic analysis as well as the experience of other countries are needed 
as guidelines in order to devise and implement the most effective demographic 
policies. It is hoped that the methodology presented in this report will contri- 
bute to the creation of such policies for Japan. 
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Appendix A 
OBSERVED POPULATION AND NUMBERS OF BIRTHS, DEATHS, 
AND MIGRANTS DISAGGREGATED BY AGE AND REGION FOR 
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APPENDIX A Continued. 
Obsewed population characteristics: males. 
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Appendix B 
OBSERVED AGE-SPECIFIC RATES OF MORTALITY, 
FERTILITY, AND MIGRATION FOR THE TOTAL, MALE, AND 
FEMALE POPULATIONS: 1970 
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Appendix C 
SELECTED MULTIREGIONAL LIFE TABLE RESULTS 
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m 
3 
I u
3 .  
L .  0. 0 
Y .  C 
-. 2 
I. * 
V). Y 
- . 
0 .  
Z .  0 
0. D 
-. - 
u .  - 
L".  x 
DI.  Y 
0 
A .  I *. - 2 
C .  * 
-. - 
Z .  0 
I. C 
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